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(54) Title: NONAQUEOUS ELECTROLYTE COMPOSITION AND NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY USING SUCH COMPOSITION 

(54) XHtt^ft: g^7KS»5*fflJ««l&tfSffljffi!Kl*ffl l*fc*7K«**-*«» 



(57) Abstract: Disclosed is a nonaqueous electrolyte composition obtained by dissolving an electrolyte salt in an organic solvent. 

This nonaqueous electrolyte composition is characterized in that the organic solvent is a mixed organic solvent containing 20-35 
1/^ volume% of ethylene carbonate (a), 35-45 volume% of ethyl methyl carbonate (b), 15-35 volume% of dimethyl carbonate (c) and 

3-15 volume% of diethyl carbonate or propylene carbonate (d). With this nonaqueous electrolyte composition, there can be obtained a 

nonaqueous electrolyte secondary battery having excellent low- temperature characteristics as well as excellent storage characteristics 
--^ or cycle characteristics. 

in 

<S «58S3E*t, X^U>*— Tf?*— h (a) 20~35ttf%, =f-)\,-h — 7f** — h (b) 3 5~4 5{*W%, 

Oy><f^*-^-h (c) 15~35(t«%, autyif Jl,*- tK*- hX.lZZ?a tf tK*— h ( d ) 
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[0029] Wbl] 



R 2 -Si- 
R 3 



X Si— 

I 

R6 /n 



(1) 



tL\zm.mm^-m. i ~ i o ®y;p*;pa, ^^Sft i ~ i o ©T^n^^x, ^ 



[0031] _hfB— 1^5^ (1) ^*3V NT, R ~R -^m&tl&T^/P^RXfT/^^^cD&ti 

1 6 

y^VK ^^/k ^^r-y/K ^y°^VK ^y^-y^/v, 

zv, y^/K ^V/K y^-TV/K K^V/i^©^^I^#:l~l2cDT/i^/i^,RtJS 

y^/K i, 3-yyv^^/K 2— -<y^vK z-jr^—A^cDmMU^Wz 

1, l-v ? y^7V-2-yat°^/k^(7)^^J^^-#C2~8(7)T7V^/^^.rj ? r 



[0030] Wb2] 



R 7 — Si— X 
7 l 

R 9 
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^(D0^bV^^[Ji;br«, n^^i^ :7°nfc°~lx>\ ^>^=^>\ l 

, l, 4, A-^Yy^^y^^^m^mw^Wi2^S(DT;v^~u^mm^^fi 

[0032] ±m— ^(i)x»m£nz^mik&m<DM;fambvx^ ^r^^tiNo. i 

[0033] Wb3] 

{b^t/No. l 

CH 3 CH 3 

CH 2 = CH— Si — 0— S i— CH= CH 2 
II 
CH 3 CH 3 
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[0034] Wbti 



CHs CH 3 
CH 2 = CH- S i— 0— S i— CH 3 
CH 3 CH 3 



[0035] Mb5] 

{tGOBN o 



CHs CH 3 



CH 2 = CH— S i S i— CH= CH 2 

CH 3 CH 3 

[0036] [>fb6] 

CH 3 

CH 3 — Si— CH=CH 2 
CH=CH 2 



[0037] Wk7] 



{b^^No. 5 
CH 3 



CH 3 Si — CH=CH 2 

CH 3 



[0038] Mb8] 

ft^iNo. 6 



CH 3 

CH 3 — S i— 0— CH 2 — CH= CH 2 
CH 3 
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[0039] Mb9] 

OC 2 H 5 

C 2 H 5 0— S i— 0— CH 2 — CH= CH 2 
OC 2 H 5 

[0040] _hta— fB&Z (l) X*m£frittmnW&&^1rz>sr^m4k&m'±, WE%HDfc&mx* 

[0041] _hfE— jt£5£(2) iCSoV^-r, R ~R -et$tl5T/V^^/HtLT^, tf^VK 

7 9 

8 9 

/K HSI^^VK ^i^vK ^f~>7K ^:7°5VK ^-^^/V2-^^-/V-^=3r^/V, 7 

8 9 

[0042] _h|E— ^(2)Xm&tlZ^mfc&l%)<DMclfcMbL,X^ WT^ft^tlNo. 8 

[0043] [^ 10] 

ft^No. 8 
<fH 3 

CH 2 =CH— ^i— F 
CH 3 
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[0044] Mb; li] 

ONo. 9 
<pH 3 

CH 2 =CH— Sr— F 

CH=CH 2 



[0045] Mbl2] 



It^ftNo. 1 0 

CH, 
I 3 

CHF=CH CH— Si— F 



CH 3 



[0046] [^ 13] 

it&VlNo. 1 1 

F 

CH 2 =CH— Si — F 
CH 3 

[0047] UklA\ 

it&MN o. 1 2 
<pCH 3 

CH 2 =CH— Si— F 
OCH 3 
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[0048] [>fb 15] 

ONo. 1 3 
CH 3 

CH 2 =CH— ^i— CI 
CH 3 

[0049] Ain^mit^mtm^^^r^mmnmht^uf^^K t«ict 

[0050] *mw<D#7kWffi&m&max, _lib— as^co x-m&tiz>^m4k&WRx$± 

[0051] *fc, *isi©#*®jf?^tei-fi, n^tt^#^i-6fcfe^, mmmtvx, 
-era, hv^/^^y^— k hv^/^^y^—b^(D]}>m^T/>m, ^yy^gi 

[0052] _hfBy^»^j^^nwj»^ffi*f*. #*«#^m^&*/£i-5^r$i 

[0053] *fc, &&m<D&*mfW0mfm>ia&ftz>nm'gi&kLx^ t*^ot«f 
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ifcSrfflv^ariras-e^ lipf . ubf . liasf . ucf so . un(cf so 

6 4 6 3 3 3 2 

) . LiC(CF SO ) , LiSbF , LiSiF , LiAlF , LiSCN, LiCIO , LiCU LiF, LiBr 

2 323 6 5 4 4 

, Lil, LiAlF , LiAlCl , NaCIO , NaBF , Nal^^f hfrl, ^.tlW^h, M 

4 4 4 4 

1M~Cfc3LiPF , LiBF . LiAsF ^t^LiClO . MW^IM^fcSLiCF SO . L 

6 4 6 4 3 3 

iN(cF so ) RxfucicF so ) % Rxf^nh^mmm^^mx^mi-fn^— 

3 2 2 3 2 3 

[0054] ±mmmmm-i, ^nrnwrnmo^mmK o. i~3. o^/y^w^, # 

[0055] ^mn<D4¥i^nMmrjknm±, ^mmmtx^x, ^mm^TK-mmmm.^ 
[0056] ^mm<D^mnm^r.7jkmm^m^^fv^mmum-ti,x^ lEmRxiMm^ 

■So 

TiS , TiS , MoS „ FeS , Li MnO ,Li Mn O , Li CoO x Li NiO x 

2 3 3 2 (l-x) 2 (l-x) 2 4 (1-x) 2 (1-x) 2 

2 3 2 5 

McfcfflblsXfe, LiCoO % LiNiO „ LiMn O , LiMnO „ LiV O ^&%fcifbtl% 0 

2 2 2 4 2 2 3 

EPDM, SBR N NBR, :7y3ff=?.M£tfSajfctf WStf^ ^tb^^RB^tbSt^ 

[0057] ±wjEm<o%mttLxii:* m&i&miL^, r^u^^y^m^— 
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K> vW/KTi?hT^K ^/k^/k^rf^ v-^n^dr^y^, Bl^^vK T^y/V 

J#f^J#^Px.TSBR#<z)7^^-e^s^9y-^i-^^^fc?» 

o 

[0058] _htailfeL-Cte, Mt\ £*^ST£l£^Ji&igj^;*9y— fl:Ufcfc©«3l 

[0059] «<Z^mf*ra, fitx #3, ~5"*VK ^r^W^fl ^yWy^Hf^ffi 

[0060] *ftm<DitfcWffl&r&mferz\z. jEmk&fck<Dm\tt'^—*&m\^i)\ 
, ^y^^bt^y^v, zKy^tf^y-rV, atfyr*yn=*y/K ^yr^y/vr^K, aK 
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[0061] ^UTffiV^;fx5±fe:7^/W^ #^K«^M^b^iAA/^^->'^]@ 

i^x^uk&tefrz rmwfeM&mfbn, m^^ti^m^^^^xoxm's: 
[0062] *&w<D#7kmmmim&vo. ±mmmunRxi±m±^u-^a^ 

[oo63] ±m^^y—/^mwAtmtvxi^ m%.&. i, 6-— ^^i/v«[(3-n 

/V). 4, 4' - 7^F-y ^Vtf^ (6 -^H^f/V - m 
-?^J— 1, 1, 3 -hy^ (2 -^/V-4-tK^=3rv / -5-^H^^/V^^ 
/V):7^>\ 1, 3, 5-hy^(2, 6-v ? ^/V-3-tKndrv'-4-^H^^7V^<^> ? 
/V)^y-^T^W— K 1, 3, 5-hy^(3, S-^fgH^^fvV^-tKn^^^/V) 
4y-yT^U—h, 1, 3, 5-hy^(3, 5-v ? HH^/V-4-tKn=¥i/-<^v ; /V)- 
2, 4, 6-hy^/VO-ifV, 7"^dr^[3-(3, 5-v ? ||H^/V-4-tKndr^ 

>^^/V-4-tKn^i/7a:^7V)7 P t2t 0 ^— 1, [ (3, 5 

-v > ^H^7V-4-tKndf-^ ; n^7V)ynt 0 ^— h], tf^[3, 3-tf^(4-fcK 
ndriX- 3-^H^^/V^— /V) ^^y^Tv's/K] ^yn-;Vx^T/V, fcT;* [2- 



WO 2005/109561 



16 



PCT/JP2005/008146 



f£^f;V - 4 - **?-;V - 6 - ( 2 - fc Kndr V - 3 - f£/f;P - 5 - p*^vW<>^ 

h N 1, 3, 5-H/*[(3, 5— 2^1=^/^-4 -fcKn^> 

- 2 - { (3 tKndr^- 5-y^/K7;n^/V) ^nt°t^t^V} 
m^/v]-2, 4, 8, lO-^h^h^lJ-^tfpCs, s]^-^^ hy^l/^y=t— 
;V\f^ [ (3 - I£7'f^-4- tKn^rv^ - 5 -^;V7^;V) 7°nt°^— H 

[0064] ±fBy>-^^bl»lh^J^bT«, hy^/~/K7^,v^:7x-fk hy^[2 

-I£7f/l'-4- (3-^H7f;v-4-tKn^-5-7(f;V7x-;W) -5 

K ^(^v/H^y^^/^^r-rh^ ^(hy^V/^^^^y^yh— ;v?j^-7 r 

/k^^/v)^^^y^yh— /v^^ T ^h, tf^(2, 6-^IH7f;v-4->f 
/vx^/i^-^^y^yh— /v>?^^ T ^h . «(2, 4, 6-hy^H^/v^m^ 
/v)^<^^y^yh— /vv?^^ T ^h N «(2, 4-v ? ^/v^^/v)^<^my^yh 

— /Vv^^^x-fk ^hxChy-xV/^^ry^n^y^Vv 5 ^^/— ^ 
hxChy-xV/V) -4, 4' -n-y^y-7 i Vt-^(2-||H^/V-5-^/Vy ; ny— 
/^^^T-Th^^Chy^V/H -1, 1, 3-WJ^(2-^/V-4-tKndp-V 
-5-^H^7Vy^/V)^^hy^yT-fb. xh^;*(2, 4-^H^/V^ 
^-/^fV^^l/^^^^h, 9, 10— ^v-fKn — 9— *^77 
:7»^;*l^-10— J**3MMK 2, 2'-y^lx>-lf^(4, 6-fH7f;V7x^) 
-2-^^/v^driy/v^y T ^'h N 2, 2' — ^W^tT^(4, 6 -||£7^;V7x=;P 
) -^^V/MJv^Xx-fk 2, 2'-^y-7 2 Vlf^(4, 6-^^H7'f/V7xX/V) 
^/V^-n^^T-^h, hy^(2-[(2, 4, 8, lO-^hx^fgH^/V^^Cd, f 
][1, 3, 2]v ? ^-drf-*^oit 0 ^-6--r/V)^-^>]^/V)T5:^ 2-^^VV— 2 
-yf/V7°ntVy^y3-;Vt2 ) 4, 6-hy^H^/V^^/— /KD^^r-fh^ 

[0065] iifa^^— ^/^^B&lt»LTte, ^S^TW^^^y/K 
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[0066] _h|Et^— KT^^^^»i!bT«, #iJ;U3\ 2, 2, 6, 6-^h5W/V—4-fc°^ 
yvyV^Tl/— k 1, 2, 2, 6, 6-^^^/V-4-t°^<y> ? /V^Tl/— k 2, 2 
, 6, 6-^h7^/V-4-t°^y^/W<^/^— k tr^(2, 2, 6, 
4-tV^)t/^-h,^(l ) 2, 2, 6, 6-^h7^/V-4-t°^yv ; /V)ir^ 
^r— K tf^(l-^h=arv--2, 2, 6, 6-^h7^/V-4-t°-<yv ? /V)ir^— 
7^3%*(2, 2, 6, 6-^5W/V-4-fc°^yv7l') -1, 2, 3, 4—-79^rV7i3 
;HJ?^i/l/- k 7^7^(1, 2, 2, 6, 6-^^^/V-4-t°^y> ? /V) -1, 2, 3 
, 4-^^h^/V^^W— k »(2, 2, 6, 6-^h^^^-4-t°^yv ? /V) 
•v^hy^V/V)-!, 2, 3, 4-^^h^/k^^l/— tr^(l, 2, 2, 6, 6- 
^^^/V-4-t°^y> ? /k)-v ? (hy7 s V/k)-l, 2, 3, 4-y^^Th9^J^^r 
i/U—K *?Ml, 2, 2, 4, 4-^^^/V-4-t°^<y> ? /V)-2-^/V-2-(3 
, 5-v J ^H^/V-4-tKi3^-<^v ; /V)-^n^— k 1- 

-2, 2, 6, 6-^h7^/V-4-t°^yv ? y-/V / /=i^N^v ? ^/vm^^^l^ 1, 6 

-tf^(2, 2, 6, 6-^h7^/V-4-t°-^yv ? /VT57)^f-^/ / 2, 
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